Abstract To determine whether mothers with panic disorder with or without agoraphobia interacted differently with their children than normal control mothers, 86 mothers and their adolescents (aged between 13 and 23 years) were observed during a structured play situation. Maternal as well as adolescent anxiety status was assessed according to a structured diagnostic interview. Results showed that mothers with panic disorder/agoraphobia showed more verbal control, were more criticizing and less sensitive during mother-child interaction than mothers without current mental disorders. Moreover, more conflicts were observed between mother and child dyadic interactions when the mother suffered from panic disorder. The comparison of parenting behaviors among anxious and non-anxious children did not reveal any significant differences. These findings support an association between parental over-control and rejection and maternal but not child anxiety and suggest that particularly mother anxiety status is an important determinant of parenting behavior. Finally, an association was found between children's perceived self-efficacy, parental control and child anxiety symptoms.
results for 'over-protection' are inconsistent, with some studies reporting more over-protection by both parents (Faravelli et al. 1991; Wilborg and Dahl 1997) or by the mother Silove et al. 1991) for the offspring of parents with panic disorder during comparisons with the offspring of diagnosis free parents, whereas other studies could not find an association (Arrindell et al. 1983 (Arrindell et al. , 1989 Parker 1979) .
Early observational studies have analysed the ongoing interaction between the parent with an anxiety disorder and their child (with or without assessment of child diagnosis). However, these studies used groups of patients with mixed anxiety disorders instead of "pure" groups of parents with panic disorder. A study by Hirshfeld et al. (1997) analysed the role of maternal anxiety in influencing "expressed emotion" (EE) and observed that mothers with anxiety disorders were more critical of their children than psychiatric control mothers. Whaley et al. (1999) explored parentchild interactions during neutral and conflict-promoting tasks and found anxious mothers to be less warm, grant less autonomy and be more critical than normal control mothers. Subsequently, Moore et al. (2004) searched to determine which parenting behaviors are more closely related to parent diagnosis, child diagnosis, or a combination of both. They found that mothers of anxious children expressed less warmth and granted less autonomy to their children, regardless of their own anxiety status. Conversely, Turner et al. (2003) and Woodruff-Borden et al. (2002) detected no evidence for more control between parents with and without an anxiety disorder when children were engaged in fear-related tasks.
A recent longitudinal study (Ginsburg et al. 2004 ), assessing parent-child interaction using an Etch-A-Sketch task (i.e. requiring parent and child to work together in order to succeed), found that among anxious parents, lower level of granting of autonomy and higher levels of criticism in 1 st grade were significantly related to higher anxiety symptoms 6 years later. Interestingly, cross-sectional analyses did not indicate any group differences between anxious and nonanxious parents on any of the parenting behaviors.
Further evidence of the important role of parenting in the etiology of anxiety disorders is derived from studies on children with anxiety disorder (Rapee 1997; Moore et al. 2004; Whaley et al. 1999 ). However, they assessed the relationship between parenting behaviors and child anxiety, without taking into account the anxiety status of the parents. Most of these studies used questionnaire-based measures (parent and/or child report) to assess parenting behaviors. It was found that childhood anxiety is associated with a parenting style characterized by high parental control and low parental warmth (see Gerlsma et al. 1990; McLeod et al. 2007; Rapee 1997 ; for reviews). Observational studies also indicated that parents of anxious children exhibit significantly more control and less positive affect during their interactions with their children (Barrett et al. 1996; Dumas et al. 1995; Greco and Morris 2002; Hudson and Rapee 2001; Krohne and Hock 1991; Siqueland et al. 1996) . These findings are in accordance with the above mentioned conceptual model for the development of panic attacks and anxiety that suggests that early experiences with parental overprotection and overcontrol might provide information to the child that the world is a threatening place and prevent them from developing adequate sense of control and mastery over their environments.
Taken together, there is theoretical and first empirical support that parental panic disorder may have an impact on parent-child interactions. However, firstly, previous topdown studies did not distinguish between different types of anxiety for parents and children. Secondly, the findings regarding the role of parental control versus parental warmth of anxious parents in interaction with their children is heterogeneous. Thirdly, parenting behavior of anxious parents (and children) may be dependent on whether the interaction situation is anxiety provoking or not.
Thus our first aim was to assess the effect of maternal panic disorder on mother-child interaction, during an actual observed play situation looking at two essential parenting constructs: control vs. granting of autonomy and rejection/ criticism vs. warmth. It was hypothesized that panic disordered mothers would be more controlling and exert more criticism toward their children than normal control mothers. Secondly, we tested whether the nature of the task (anxiety producing vs. non-anxiety producing) would accentuate differences in parenting behaviors between anxious and nonanxious mothers and their children. Thirdly, are there differences in mother-child interaction between children with and without an anxiety disorder? We hypothesized that mothers would be more controlling and more critical with anxiety disordered children than with normal children. Finally, we investigated associations between parental control, child perceived self-efficacy, child anxiety and maternal panic disorder. We hypothesized that children's perceptions of selfefficacy would be negatively related to parental controlling behaviours and maternal panic disorder but positively to their own anxiety status (Chorpita and Barlow 1998) .
Method

Participants
The sample consisted of mothers and children at wave two (between April 1998 and April 2001) of a prospective longitudinal high-risk study on panic disorder. Parents with panic disorder (with or without agoraphobia) and their children (M=11.63 years, SD=2.93 years) had been recruited from outpatient clinics and the parents without a history of psychiatric disorders and their children (M=11.50 years, SD=2.32) by newspaper advertisement. The sample of control families were chosen in an attempt to match at best the age and sociodemographic characteristics of the clinical families. At wave two, the children's ages ranged from 13 to 23 years (see Table 2 ). The main reason for our wide age range is that we first approached the parents of the children and only if they agreed to participate, we could gather information about their children's age. As mostly mothers agreed to participate in this study, it was decided to restrict the study to just mothers and their children. The sample consisted of 57 mothers with panic disorder with or without agoraphobia who had 73 participating children and 29 mothers without any current mental disorder who had 34 participating children. Sociodemographic and clinical characteristics of the mothers are shown in Table 1 and of the children in Table 2 . All parents and children were diagnosed (during the second assessment point) using a structured interview (Mini-DIPS for the parents: Margraf 1994; F-DIPS for the children: Margraf et al. 1996 , German version of the ADIS for DSM-IV, DiNardo et al. 1994 ) for assessment of mental disorders according to DSM-IV (American Psychiatric Association 1994).
Mothers with panic disorder did not differ significantly from mothers without mental disorders in age, type of profession or stable relationship. However, more mothers of the control group had a higher educational qualification. There was high comorbidity for the mothers (52%) with other mental disorders, in particular with other anxiety disorders and depression. The children did not differ with respect to any sociodemographic feature and on most clinical variables. But children of mothers with panic disorder more often showed life-time anxiety disorders (41% vs. 18%).
Materials
Assessment of Mother-Child-Interaction with the Etch a Sketch (AMCIES) Mother-child interaction was observed during a standardized play situation with an Etch-a-Sketch, a toy that allows pictures to be drawn by means of two knobs; one allows horizontal and the other vertical lines to be drawn. Each mother and child dyad were given an Etch-A-Sketch board and instructed to copy a house and a hospital according to a template presented. The presentation of the order of templates provided to the dyads was balanced across sessions. The mother was asked to use only one of the knobs and the child the other one. The two sessions were videotaped. If after 12 minutes there was no completed picture, the individual session was stopped.
Coding The mother-child interaction was analyzed with a standardized coding system, the "Assessment of MotherChild-Interaction with the Etch-a-Sketch (AMCIES)" developed by Wolke et al. (1995; Wolke et al. 2001) . Mother, child and interaction scales were used for this purpose. 1 1) Mother scales: amount/frequency of verbal control (1 = high-9 = low) assessed over-to undercontrolling behaviour; amount/frequency of criticism (1 = very often-5 = none) and sensitivity (1 = absent-5 = high) assessing the reading of the child's cues and appropriately responding to them. 2) Child scales: amount/frequency of verbal control (1 = high-9 low); amount/frequency of criticism (1 = very often-5 = none). 3) Mother and child interaction scales: Harmony-the amount of conflict within the mother/child interaction (1 = many conflicts-9 = great harmony); Control over the interaction outcome (1 = child is controlling the outcome-9 = mother is controlling the outcome) assessed who ultimately determined the outcome of the session. For example, it is not necessarily the one who talks and directs most but the person who leads towards the outcome whether success or failure.
Two psychology students received a training in the use of the AMCIES rating scales by the authors of the AMCIES.
Interrater reliability was checked for 30 interactions across the two raters and revealed Kappa coefficients between .76 and .89.
General self-efficacy (WIRKALL; Jerusalem and Schwarzer 1986 ) The WIRKALL is a 10-item self-report questionnaire designed to measure the extent to which individuals believe that situations can be controlled or coped with by their personal efficacy. The items are scored on a 4-point Likert scale, ranging from "not at all true" to "exactly true". Reliability and validity of the scale has been tested in samples from 23 countries with internal consistency ranging from Cronbach's alpha .76 to .90 (Schwarzer 1994) . Internal consistency in this sample was Alpha .88.
Procedure
The assessments took place at the university laboratory (33%) or in the families' homes (67%). Mother and child were asked to draw a house and a hospital according to a template presented to them. A house is the standard instruction of the AMCIES and a drawing of a hospital was included as a specific anxiety-provoking stimulus for patients with panic disorder. The sequence in which the house or hospital was to be drawn was balanced. Since a 2×2 analysis of variance did not reveal any significant influence of the content of the drawing (house vs. hospital), mean scores for both drawings were combined together in order to obtain one score per participant.
1 The scales of each variable are mentioned in brackets. 2 The original version of the AMCIES does not contain the scale "child verbal control" This scale was newly developed analog to the "mother verbal control" scale. 
Statistical analysis
To test whether mother child-interaction was different between mothers with and without panic disorder, three multivariate analyses of variance with the factor "group" (panic, control) were performed on the (1) three mother scales, (2) two child scales and (3) the two mother and child interaction scales. To control for depression (since 34% of mothers with panic disorder had an additional diagnosis of depression) we conducted a multivariate analyses of covariance with the factor "group" (panic, control) and the covariate "depression". To assess whether mother-child interaction was different between children with and without anxiety, three likewise multivariate analyses were run. The dependent variables were unchanged, but the factor was replaced by "group" (child with vs. without anxiety disorder). Further multivariate analyses were performed to evaluate the difference in mother-child interaction based on the panic status of the mother as well as the anxiety status of the child.
Given that subject observations were not independent, in that more than one child from some families was tested, an additional analysis controlled for this factor: only one child per family was randomly selected, and all analyses were repeated with the smaller sample. No differences in results between the two samples were observed. Thus results for the total sample will be reported here.
Results
Mother-child interaction of mothers with and without panic disorder
The results of the mother-child interaction are shown in Table 3 . Means (standard deviations) and details of the statistical analyses for each scale of the AMCIES are presented separately for each group.
The overall multivariate analysis of variance performed on all three mother scales revealed a significant group effect (F (3,104) =6.88, p<.001), indicating that mother-child interactions differed between mothers with and without panic disorder. Univariate analyses of each mother scale showed that mothers with panic disorder exhibited significantly more often verbal control, were more critical and significantly less sensitive during the mother-child interaction than mothers without panic disorder (Table 3) . Multivariate analyses of covariance adjusting for "depression" diagnosis still showed a significant group effect (panic vs. no panic disorder; F (3,103) =6.89, p<.001) for the mother scales.
Further multivariate analyses of variance conducted on the mother-child interaction scales and the child scales revealed a significant group effect only for the motherchild interaction scales (F (2,105) =6.7, p<.01), but not for the child scales. Subsequent univariate analyses showed that there was less harmony and more conflict in the panic group and that the mothers more strongly controlled the outcome of the interactions than in the control group. Controlling for comorbid depression in multivariate analysis of covariance did not alter the results (group: F (2,103) = 7.1, p<.001; covariate: F (2,103) =.64, n.s.).
To investigate whether anxious and control families were as likely to be observed in each setting (in the university laboratory vs. at home) a chi-square test was run. A significant difference was found between families with and without a panic disordered mother in terms of the place where mother-child interaction was assessed, X 2 (1) =5.41, p<.05. While control families were as likely to be observed in the laboratory (48.6%) as at home (51.4%), anxious families were more likely to be observed at home (74%) than in the laboratory setting (26%). Analyses of variance for each individual scale indicated no interactions of maternal status (panic disorder or not) with place of the assessment. However, a significant effect for the factor "place of assessment" for two of the mother scales was
Mother scales (df) (3,104) Verbal control (Scale 1-9 found, indicating that mothers were more verbally controlling (F (1) =14.56, p<.001) and less sensitive (F (1) =4.14, p<.05) during interactions in the home setting compared to assessments in the university laboratory. Further analyses of variance neither revealed interactions of maternal panic status with sex or age of the child. Nevertheless, there was a significant sex effect on the child scale amount/frequency of verbal control. Sons were more controlling than daughters (F (1) =4.15, p<.05). Finally age was positively correlated with mothers' verbal control (r=.25, p<.01), indicating that mothers were less verbally controlling with older children.
Mother-child interaction of children with and without anxiety disorder
To examine whether mother-child interaction was influenced by the diagnostic status of the children, additional analyses were performed comparing two groups: children with a diagnosis of anxiety disorder (N=34) and children without an anxiety diagnosis (N=73). Multivariate analyses of variance with the factor "group" (child with vs. without anxiety disorder) on the (1) four mother scales, (2) three child scales and (3) two mother and child interaction scales revealed no significant group differences for any of the scales. In an attempt to evaluate the difference in motherchild interaction based on the panic status of the mother as well as the anxiety status of the child, the sample was divided into 4 subgroups: panic mothers with their anxious children (N=27), panic mothers with non-anxious children (N=46), non-panic mothers with anxious children (N=5), and nonpanic mothers with non-anxious children (N=29) ( Table 4) . Since the group of non-panic mothers with anxious children was too small for meaningful statistical comparison, it was excluded. The remaining three groups were compared on each scale of the AMCIES according to multivariate analyses of variance. The analyses revealed significant group differences for the mother scales (F (6,196) =3.04, p<.01), and the mother-child interaction scales (F (4,198) =3.14, p<.05), but not for the child scales (F (4,198) =1.03, n.s.). Table 4 displays the results of the univariate tests for each scale of the AMCIES.
Post-hoc contrasts (Tukey) revealed significant differences between individual groups for the rating scales maternal control and interaction harmony/conflict. Panic mothers with anxious as well as non-anxious children showed significantly more verbal control (M=5.23, SD=1.14; M=5.48, SD=1.03) than non-panic mothers with non-anxious children (M=6.16, SD=1.03), F (2, 99) =6.58, p<.01. Furthermore, there were more conflicts during mother-child interaction in the groups of children having a panic disordered mother (M=6.21, SD= 1.44; M=6.24, SD=1.57) than in the group with non-panic mothers and non-anxious children (M=7.10, SD=1.34), F (2, 99) =3.88, p<.05.
Correlations between self-efficacy, parental control, child anxiety and maternal panic To determine whether adolescent's perceived self-efficacy was related to parental control, child anxiety, and maternal panic disorder, Spearman's rho correlation coefficients were computed. Perceived self-efficacy was lower the higher the parental control (r=−.21, p<.05) and the more anxious the child (r=−.34, p<.01). However, no relation was found between perceived self-efficacy and maternal panic disorder. Table 4 Mother-child interaction with the Etch-a-Sketch between different dyadic subgroups; Means (standard deviations) per subgroup and scale, as well values of univariate tests and corresponding effect sizes Scale PD mothers with AD children (N=27)
PD mothers with non-AD children (N=46)
Non-PD mothers with non-AD children (N=29)
Mother scales (df) (3,96) Verbal control (Scale 1-9 The subgroup of non-panic mothers with anxious children is not included since it lacks statistical power. η 2 p = partial eta-squared (effect size value) * p<0.05, ** p>0.01, *** p<0.001
Discussion
This study investigated the effect of maternal panic disorder and child anxiety on mother-child interactions. Our results confirm that mothers with panic disorder with or without agoraphobia were significantly more verbally controlling, less sensitive and more openly critical during the mother-child interaction than mothers without panic disorder. Furthermore, there were more conflicts during the interaction in the panic group than in the control group and the interaction outcome was more often controlled by mothers compared to the control group. These findings are consistent with the results of other top-down studies that found differences in parenting behaviors and expressed emotion between anxious and non-anxious parents (Hirshfeld et al. 1997; Lindhout et al. 2006; Whaley et al. 1999) and concordant with the results of a recent metaanalysis (McLeod et al. 2007 ) emphasizing the importance of parental control in the development and maintenance of anxiety disorders. No differences in interaction style were found whether a potentially threatening (hospital template) or non-threatening (house template) stimuli was used. This study adds that the interactions of mothers with panic disorder are more dysfunctional than those without panic disorder independent of whether confronted with a child with or without anxiety disorder. In addition, low perceived selfefficacy in adolescents was related to increased parental control and increased levels of anxiety in adolescents, confirming contemporary theories on the etiology of panic and anxiety disorders, positing that parents who exert more control have children with lower levels of perceived selfefficacy and in turn higher levels of anxiety (Bouton et al. 2001; Mineka and Zinbarg 2006; Barlow 2001) . Further research is needed to understand the precise role of children's perceived self-efficacy in the transmission of anxiety from parent to child, since this area of research is still in its infancy. The comparison between children with and without a current diagnosis of anxiety disorder did not show any significant differences with regard to parental behaviors. These findings are in contrast to bottom-up studies, which found a consistent relationship between controlling parental behavior and anxiety-disordered children; and a less consistent relationship between low parental warmth and anxietydisordered children (see DiBartolo and Helt 2007; McLeod et al. 2007; Rapee 1997) . To explore the effect of type of dyad, the sample was divided into four groups, based on the panic status of the mother and the anxiety status of the child. Panic disordered mothers were more verbally controlling towards their children and had more conflicts with their children during the interaction task, regardless of the anxiety diagnosis of their children. These results indicate that maternal anxiety and not child anxiety is the major driver of parenting behaviors. This finding is supported by other studies (Dumas et al. 1995; Lindhout et al. 2006; Whaley et al. 1999 ) examining the parenting behaviors of mothers with anxiety disorder. It stresses the importance of taking into account mother's anxiety diagnosis in future research of child anxiety disorders. Furthermore, after adjustment for the comorbid depression of the mother, we still found that mothers with panic disorder differed significantly in the way they interacted with their children. It underlines the importance of the specific effect maternal panic disorder has on mother-child interaction. Overall, the findings support that mother-child interaction can be affected by maternal panic status. Having over-controlling or overprotective parents may hinder a child from developing appropriate coping strategies in new and strange situations, leading to a poor sense of control and finally to the development of avoidant and anxious behavior (Ballash et al. 2006; Bouton et al. 2001) . Thus children of mothers with an anxiety diagnosis are at increased risk for developing anxiety disorders themselves, both because of genetic transmission and as shown here, more controlling, critical and less sensitive maternal interaction style. Therefore, the way mothers behave with their children can be viewed as a mechanism by which they transmit their vulnerability for anxiety to their children. Although the anxiety status of the mother is related to her parenting behaviors, the child's behavior may play a role in eliciting and maintaining these behaviors. Unraveling the parenting behaviors that affect children's well being and at the same time exploring children's influence on these behaviors will improve treatment by providing families with clear information regarding effective and ineffective interaction behaviors.
There are some limitations of our study. Firstly, the Etch-A-Sketch task included two 12-min interaction episodes and we do not know how representative our observations are with respect to the usual mother-child interaction. However, the Etch-A-Sketch task is a potentially stressful interaction situation like those found when the parent helps the child with homework or other problem solving focused tasks. Furthermore, the significant differences found between the assessments at home and at university indicated that the mothers' invasive behavior may be even stronger at home than in the laboratory. Secondly, the age range of the children was fairly wide (13-23 years). In view of the metaanalysis of Mcleod et al. (2007) , child age does not seem to alter the way parenting behaviors are associated with childhood anxiety. Most reviewed empirical studies demonstrated a stronger association between parental control and childhood anxiety than between parental rejection and childhood anxiety. Therefore, we do not expect a tremendous difference between children's perceptions of family relationships between younger and older samples. Thirdly, the group of non-panic mothers with anxious children (5 dyads) was too small to include in secondary analysis for statistical power reasons. We can thus not conclude with certainty that child anxiety itself may not alter maternal interaction style. Finally, the cross-sectional design of our study does not allow to draw conclusions regarding the causal role of parenting in the etiology of panic disorder. This requires a prospective longitudinal study that is currently under way. Future studies have to prove that treatment of maternal anxiety could have a positive effect on mother-child interaction and on the development of panic and other anxiety disorders in their children.
